One- and two-electron oxidations of tyrosine, monoiodotyrosine, and diiodotyrosine catalyzed by hog thyroid peroxidase.
Stopped flow experiments were carried out with purified hog thyroid peroxidase (A413 nm/A280 nm = 0.42). In the steady state of oxidations of L- and D-tyrosines, N-acetyltyrosinamide, and monoiodotyrosine, thyroid peroxidase existed in the form of Compound I, the primary catalytic intermediate of peroxidase in its reaction with H2O2. Kinetic results led us to conclude that thyroid peroxidase catalyzes two-electron oxidations of these molecules. In the steady state of oxidation of diiodotyrosine, on the other hand, the enzyme was found in the form of compound II at pH 7.4, but in the form of compound I at pH 5.5. The result implies that the mechanism of diiodotyrosine oxidation varied from a one-electron to a two-electron type as the pH decreased. The selection of mechanisms of oxidation appears to be peculiar to thyroid peroxidase; horseradish peroxidase and lactoperoxidase catalyzed only one-electron oxidations of these five donor molecules. Rate constants for rate-limiting steps in the reactions of these donor molecules with the three peroxidases were measured by overall kinetic and stopped flow kinetic methods.